Twelve of 178 (7%) liver transplant patients underwent endoscopic retrograde cholangiopancreatography (ERCP) after transplantation. The indications for ERCP were persistent or late onset cholestasis, recurrent cholangitis, and suspected biliary leaks or strictures. The time between transplantation and ERCP ranged from 44 to 330 days (median 153 days). Biliary complications diagnosed by ERCP included biliary sludge in the form of casts, calculi, or debris (n=7); bile leaks (n=2); a biliary stricture (n=l), and complete biliary obstruction (n=l). One patient had a normal cholangiogram after transplantation. Biliary sludge was detected by ultrasound before ERCP in only one ofsix patients. Eight patients underwent endoscopic papillotomy, followed by clearance of biliary sludge in four and dilatation of a biliary stricture in one. Two patients bled after papillotomy but neither required surgical intervention. At a median follow up of 1.2 years (range 0*5-2.8 years), nine patients are well and three have died.
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Twelve of 178 (7%) liver transplant patients underwent endoscopic retrograde cholangiopancreatography (ERCP) after transplantation. The indications for ERCP were persistent or late onset cholestasis, recurrent cholangitis, and suspected biliary leaks or strictures. The time between transplantation and ERCP ranged from 44 to 330 days (median 153 days). Biliary complications diagnosed by ERCP included biliary sludge in the form of casts, calculi, or debris (n=7); bile leaks (n=2); a biliary stricture (n=l), and complete biliary obstruction (n=l). One patient had a normal cholangiogram after transplantation. Biliary sludge was detected by ultrasound before ERCP in only one ofsix patients. Eight patients underwent endoscopic papillotomy, followed by clearance of biliary sludge in four and dilatation of a biliary stricture in one. Two patients bled after papillotomy but neither required surgical intervention. At a median follow up of 1.2 years (range 0*5-2.8 years), nine patients are well and three have died. ERCP provides both accurate diagnosis of biliary complications after liver transplantation and treatment that obviates the need for additional surgery in selected patients.
In the immunosuppressed patient after liver transplantation, biliary complications are (Fig 1A) . In the remaining five patients, biliary reconstruction was accomplished by the duct to duct technique using an end to end choledochocholedochostomy (Fig 1B) (Fig 2) . Discrete calculi were detected in three patients (two with late onset cholestasis and one with persistent cholestasis). These were at the level of the recipient common bile duct in one patient and the donor common bile duct in two (Fig 3) . One patient with recurrent cholangitis had ERCP appearances consistent with a collection of biliary debris in the gall bladder conduit. Six of the seven patients with cholangiographic evidence of biliary sludge had ultrasound examination of the biliary tree performed before ERCP and in only one was sludge detected. None of the patients had ultrasonic evidence of biliary dilatation.
The presence of a biliary leak was confirmed at ERCP in two patients and the location of the leak was defined accurately (Fig 4) . The presence of a biliary stricture was confirmed in one patient (Fig 5) . One patient with persistent cholestasis had complete obstruction to the flow of contrast proximal to the gall bladder conduit (Fig 6) and a patient with late onset cholestasis had a normal cholangiogram after transplant (Fig 7) .
ENDOSCOPIC INTERVENTION
Eight patients underwent endoscopic papillotomy, including all seven patients with biliary sludge. Papillotomy was followed by successful clearance of sludge from the biliary tract in four patients (two with calculi and two with casts) using a combination of transendoscopic balloon extraction catheters and Dormia baskets. All four patients had had a duct to duct biliary reconstruction. In contrast, attempted clearance of biliary sludge was unsuccessful in the three patients (one with casts, one with calculi, and one with debris) who had had a gall bladder conduit biliary reconstruction. Two patients with sludge had a nasobiliary tube inserted after papillotomy to flush the biliary tree with normal saline. The patient found to have a biliary stricture underwent attempted dilatation after papillotomy using graduated transendoscopic bougies to 11 FG passed across the stricture over a teflon coated coaxial guide wire.
Two patients bled after papillotomy and required transfusion of two and four units of blood. Neither patient required surgical intervention.
Histological examination of the concretions removed from one patient showed fibrin/cellular debris impregnated with bacteria. OUTCOME All 12 patients have been followed up for a median of 1 2 years (range 05-2-8 years) after transplantation. Based on the ERCP findings, three patients underwent laparotomy and exploration of the biliary tract The patient with complete obstruction to the flow of contrast proximal to the gall bladder conduit had two casts removed from the donor common bile duct 13 days after ERCP and one patient, in whom attempted endoscopic clearance of calculi was unsuccessful, had dense sludge removed from the gall bladder conduit 16 days after ERCP. Unfortunately, biliary sludge recurred in the latter patient affecting both the intra-and extrahepatic biliary tree and she underwent another transplant eight months after ERCP. The patient with a biliary stricture continued to suffer recurrent cholangitis despite attempted endoscopic Two other patients in this series underwent further transplantation for chronic rejection and vanishing bile duct syndrome at 12 and 15 months. Nine patients are alive and well and three have died -one from recurrent hepatoma 12 months after transplantation, one from a cardiac arrest seven months after transplantation, and the third from uncontrolled sepsis three months after retransplantation. To our knowledge, this is the first report of the use of endoscopic papillotomy in the manage- ment of biliary complications after liver transplantation. The finding of biliary sludge was the main indication for papillotomy, which then allowed clearance of calculi and casts from the bile duct in four of seven patients, obviating the need for additional surgery. It is of interest that the type of biliary reconstruction had a major impact on the endoscopist's ability to achieve bile duct clearance, with a high probability of success in patients who had a duct to duct reconstruction but not in those with a gall bladder conduit reconstruction. It is our experience that passage of transendoscopic catheters and baskets is facilitated by the relatively straight course of the biliary tree after duct to duct reconstruction but hindered by the tortuosity of the biliary tree after gall bladder conduit reconstruction. With the latter reconstruction it usually proved difficult to get out of the wide conduit into the narrow ostium of the donor common bile duct. Finally, no unexpected complications were encountered after ERCP in our patients. 
